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NOVEL 8^AZA-BICYCLO[3.2.1]OCTANE DERIVATIVES AND THEIR USE AS 
MONOAMINE NEUROTRANSMITTER RE-UPTAKE INHIBITORS 

TECHNICAL FIELD 

5 

This invention relates to novel 8-aza-bicydo[3.2.1]octane derivatives useful as 
monoamine neurotransmitter re-uplake inhibitors. 

In other aspects the invention relates to the use of these cximpounds in a 
method for therapy and to pharmaceutical compositions comprising the compounds of 
10 the invention. 

BACKGROUND ART 

WO 97/30997 (NeuroSearch A/S) describes tropane derivatives active as 
15 neurotransmitter re-uptake inhibitors. 

However, there is a continued strong need to find compounds with an optimised 
pharmacological profile as regards the activity on reuptalce of the monoamine 
neurotransmitters serotonin, dopamine and noradrenaline, such as the ratio of the 
serotonin reuptalce versus the noradrenaline and dopamine activity. 

20 

SUMMARY OF THE INVENTION 

In its first aspect, the invention provides a compound of the Formula I: 



25 




or any of its isomers or any mixture of its Isomers, or a pharmaceutically acceptable 
salt thereof, 

wherein R^, and X are as defined below. 

In its second aspect, the invention provides a pharmaceutical composition, 
30 comprising a therapeutically effective amount of a compound of the Invention, or any 
of tts isomers or any mixture of Its isomers, or a pharmaceutically acceptable salt 
thereof, together with at least one pharmaceutically acceptable carrier, excipient or 
diluent. 
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In a further aspect, the invention provides the use of a compound of the 
invention, or any of its isomers or any mixture of Its Isomers, or a phanmaceuticaliy 
acceptable salt thereof, for the manufacture of a pharmaceutical composition for the 
treatment, prevention or alleviation of a disease or a disorder or a condition of a 
5 mammal, including a human, which disease, disorder or condition is responsive to 
Inhibition of monoamine neurotransmitter re-uptal<e in the central nervous system. 

In a still further aspect, the Invention relates to a method for treatment, 
prevention or alleviation of a disease or a disorder or a condition of a living animal 
body, including a human, which disorder, disease or condition is responsive to 

10 responsive to Inhibition of monoamine neurotransmitter re-uptake in the central 
nervous system, which method comprises the step of administering to such a living 
animal body in need thereof a therapeutically effective amount of a compound of the 
invention, or any of its isomers or any mixture of Its isomers, or a pharmaceutically 
acceptable salt thereof. 

15 Other objeds of the invention will be apparent to the person skilled In the art from 

the following detailed description and examples. 

DETAILED DISCLOSURE OF THE INVENTION 

20 8-aza-bicyclo[3.2.1]octane derivatives 

In its first aspect the present invention provides compounds of formula I: 




^ (I) 

or any of its isomers or any mixture of its isomers, 
25 or a pharmaceutically acceptable salt tiiereof, 
wherein 

R' represents hydrogen or alkyi; 

which alkyI Is optionally substituted with one or more substituents 
independently selected from the group consisting of: 
30 halo, trifluoromethyl, trifluoromethoxy, cyano, hydroxy, amino, nitro, 

alkoxy, cycloaikoxy, alkyI, cycloalkyi, cycloalkylalkyi, alkenyl and alkynyl; 
X represents -0-, -S- or -NR*^-; 

wherein R'' represents hydrogen, alkyI, -C(=b)R** or-SOaR**; 
wherein R"* represents hydrogen or alkyI; 
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represents an aryi or a heteroaryl group, 

which aryi or heteroaryl group is optionally substituted with one or more 
substituents independentiy selected fronn the group consisting of: 

halo, trifluoromethyl, trifluoromethoxy, cyano, hydroxy, amino, nitro, oxo, 
5 alkoxy, cycloalkoxy, ailcyl, cycioalkyi, c^cioalkylalkyl, alkenyl and alkynyl. 

In one embodiment, R° represents hydrogen or alkyi; 
X represents -0-, -S- or-NR*'-; 

wherein represents hydrogen, alkyi, -C(=0)R'' or-SOaR"*; 
10 wherein R^ represents hydrogen or all^i; 

R^ represents an aryi or a heteroaryl group, 

which aryi or heteroaryl group is optionally substituted with one or more 
substituents independently selected from the group consisting of: 

halo, trifluoromethyl, trifluoromethoxy, cyano, hydroxy, amino, nitro, 
alkoxy, cycloalkoxy, alkyi, c^cloalkyi, c^cioalkylalkyl, alkenyl and alkynyl. 



15 In a further embodiment, R* represents hydrogen or aikyl. In a still further 

embodiment, R® represents hydrogen. In a further embodiment, represents alkyi, 
such as methyl, in a still further embodiment, R^ represents alkyi substituted with 
hydroxy, cyano, cycioalkyi or alkenyl. In a special embodiment, R° represents 
hydroxyalkyi, such as hydnoxyethyl. In a further embodiment, R° represents 

20 cyanoalkyi, such as cyanomethyl. In a still further embodiment, R* represents 
cycloalkylalkyi, such as cyclopropylmethyl. In a further embodiment, R° represents 
alkenylalkyi, such as allyt. 

In a further embodiment, X represents -0-. In a still further embodiment, X 
represents -S-. In a further embodiment, X represents -NR In a special 

25 embodiment, R^ represents hydrogen. In a further embodiment, R** represents 

-C(=0)R^- In a special embodiment, R** represents hydrogen. In a special embodiment, 
X represents -NH- or -N((C=0)H)« 

In a further embodiment, R** represents an aryi or a heteroaryl group, which aryi 
or heteroaryl group is optionally substituted with one or more substituents 

30 independently selected from the group consisting of: halo, trifluoromethyl, 

trifluoromethoxy, cyano, oxo and alkoxy. In a stili further embodiment, R'' represents 
an aryi or a heteroaryl group, which aryi or heteroaryl group Is optionally substituted 
with one or more substituents independently selected from the group consisting of: 
halo, trifluoromethyl, trifluoromethoxy, cyano and alkoxy. In a further embodiment, R^ 

35 represents an aryi or a heteroaryl group, which aryl or heteroaryl group is substituted 
with one or more substituents Independently selected from the group consisting of: 
halo, trifluoromethyl, trifluoromethoxy, cyano, oxo, alkyi and alkoxy. In a still further 
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embodiment, represents an aryl or a heteroaryl group, which aryl or heteroar/l 
group is substituted with one or more substituents independentiy selected from the 
group consisting of: halo, trifluoromethyl, trifluoromethoxy, c^ano, oxo and alkoxy.ln a 
further embodiment, R'^ represents an aryl or a heteroaryl group, whidi aryl or 
5 heteroaryl group is substituted with one or more substituents independently selected 
firom the group consisting of: halo, trifluoromethyl, trifluoromethoxy, cyano and alkoxy. 

In a further embodiment, R^ represents an unsubstituted, monosubstituted or 
disubstttuted aryl or heteroaryl group. 

In a stiii further embodiment, R^ represents an optionally substituted monocyilc 
10 heteroaryl group, in a further embodiment, R** represents an optionally substituted 
bicylic heteroaryl group. In a still further embodiment, R*' represents an optionally 
substituted poiycylic heteroaryl group. 

In a special embodiment, R** represents an optionally substituted heteroaryl 
group and the compound of formula I is in the exo configuration. In a ftirther 
15 embodiment, R® represents hydrogen and R** represents an optionally substituted 
heteroaryl group. In a still further embodiment, R* represents hydrogen, R** represents 
an optionally substituted heteroaryl group and the compound of formula I is In the exo 
configuration. 

In a still further embodiment, R^ represents an optionally substituted phenyl 
group. In a further embodiment, R^ represents an optionally substituted naphthyl 
group. In a still further embodiment, R** represents an optionally substituted fluorenyi 
group. 

in a further embodiment, R^ represents an optionally substituted thienyl group. 
In a still further embodiment, R** represents an optionally substituted benzoisothlazolyl 
group. 

In a still further embodiment, R** represents a phenyl group, which phenyl group 
is optionally substituted with one or more substituents Independently selected from the 
group consisting of: halo, trifluoromethyl, trifluoromethoxy, cyano and allcoxy. 

In a further embodiment, R** represents a phenyl group optionally substituted 
once or twice with halo, such as chloro. In a special embodiment, R^ represents 
phenyl. In a further embodiment, R'' represents monosubstituted phenyl. In a special 
embodiment, R** represents chlorophenyl, such as 3-chlorophenyL In a further 
embodiment, R^ represents a disubstituted phenyl. In a sHIi further special 
embodiment, R*' represents dlchiorophenyi, such as 2,3-dichlorophenyl or 3,4- 
dichlorophenyl. In a further embodiment, R*" represents phenyl substituted with chloro 
and fluoro, such as 4-chloro-3-fluorophenyl or 4-fluoro-3-chlorophenyl. In a still further 
embodiment, R*" represents phenyl substituted with chloro and trifluoromethyl, such as 
2-chloro-3-trifIuoromethylphenyl or4-chloro-3-trifIuoromethylphenyl. In a still further 
embodiment, R** represents phenyl substituted with fluoro and trifluoromethyl, such as 
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4-fluoro-3-trifluoroinethyIphenyl. In a ftjrther embodiment, represents phenyl 
substituted with chloro and cyano, such as 3-chloro-4-cyanophenyl. In still a further 
embodiment, represents phenyl substituted with chloro and methyl, such as4- 
chloro-3-methylphenyl. In a further embodiment, R^ represents phenyl subs tituted with 
chloro and bromo. such as 4-bromo-3-chlorophenyl. In a further embodimeit, r'' 
represents a monosubstituted phenyl. In a still further embodiment, R^ represents 
chlorophenyl, such as 3-chlorophenyl or4-chlorophenyl. In a further embodiment, R*' 
represents trifluoromethoxyphenyl, such as 3-trifIuoromethoxyphenyl or 4- 
trifluoromethoxyphenyl. In a still further embodiment, R^ represents 
trifluoromethylphenyl, such as 4-trffluoromethylphenyl. in a further embodiment, R** 
represents methylphenyl, such as 4-methyiphenyl. In a still further embodiment, R** 
represents methoxyphenyl, such as 3-methoxypheny! or 4-methoxyphenyl. In a still 
further embodiment, R*' represents cyanophenyl, such as 4-cyanophenyl. 

In a further embodiment, R° represents hydrogen and R^ represents a phenyl 
group which phenyl group is substituted twice with substituents independently 
selected from the group consisting of: halo, trifluoromethyl. trifluoromethox>', cyano 
and alkoxy. 

5 In a further embodiment, R^ represents a naphthyl group, such as 1 -naphthyl or 

2-naphthyl. In a still further embodiment, R'' represents a naphthyl group substituted 
once or twice with halo, such as chloro or bromo. In a special embodiment, R^ 
represents chloronaphthyl, such as 4-chloronaphthalen-1-yl. In a further embodiment, 
R^ represents bromonaphthyl, such as 6-bromonaphthalen-2-yL In a still further 
10 embodiment, R*" represents a naphthyl group substituted one or twice with alkoxy, 
such as methoxy. In a special embodiment, R^ represents methoxynaphthyl, such as 
4-methoxynaphthalen-1-yl, 6-methoxynaphthalen-2-yl or 7-methoxynaphth£ilen-2-yl, In 
a still further embodiment, R'* represents a naphthyl group substituted one or twice 
with cyano. In a special embodiment, R** represents cyanonaphthyl, such as 6- 
15 cyanonaphthalen-2-yL 

In a still further embodiment, R*" represents a 1,2,3,4-tetrahydronaphthyl group, 
such as 1 ,2,3,4-Tetrahydronaphthalen-6-yL 

In a further embodiment, R*^ represents an indanyl group, such as 5-indanyl. 
In a still further embodiment, R** represents a fluorenyl group substituted with 
20 oxo, such as fluoren-9-one-2-yl. 

In a still further embodiment, R^ represents a thienyl group, which thienyl group 
is substituted with one or more substituents Independently selected from the group 
consisting of: halo, trifluoromethyl, trifluoromethoxy, cyano and alkoxy. 

In a further embodiment, R*^ represents a thienyl group substituted one or more 
25 times with halo, such as chloro or bromo. In a special embodiment, R^ represents 
bromothlenyl, such as 4-bromothlophen-2-yl. In a further embodiment, R** represents 
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dihalothienyl, such as bromo-chloro-thienyl, in particular 3-bromo-5-chloro-Uiiophen-2- 
yl or4-bromO'5-chloro-thlophen-2-yl- In a further embodiment, R** represents di- 
chlorothlenyl, such as 3,4-dichloro-thiophen-2-yL In a further special embodiment, R** 
represents trichiorothienyl, such as 3,4,5"-trichloro-thiophen-2-yl. In a still further spe- 
6 dal embodiment, R^ represents tribromothlenyl, such as 3 ,4,5-trlbromo-thiophen-2-yl. 

In a still further embodiment, R^ represents a benzoisothiazolyl group, such as 
1 ,2-benzoisothiazol-3-yl. 

In a further embodiment, R'^ represents an optionally substituted benzothiazolyl 
group. In a special embodiment, R^ represents benzothiazolyl, such as ben;?othlazol- 
10 2-yl. In a further embodiment, R^ represents a benzothiazolyl group substituted once 
or twice with halo, such as chloro. In a special embodiment, R^ represents chloroben- 
zothiazolyl, such as 6-ch!orobenzothiazol-2-yl. 

In a further embodiment, R*' represents a thiazolyl group substituted once or 
twice with halo, such as bromo. In a special embodiment, R'' represents bromothia- 
15 zolyl. such as 5-bromothlazol-2-yL 

In a still further emt)odlment, R^ represents a quinoxalinyl group, such as qui- 
noxalin-2-yl. 

In a further embodiment, R** represents a quinazolinyl group, such as quina- 
zoiln-2-yl. 

20 In a further embodiment, R** represents a quinolinyl group, such as qiJinolln-2- 

yl, quinolin-6-yl orquinoiin-8-yl. 

In a further embodiment, R** represents a isoquinolinyl group, such av* Isoquino- 
lin-5-yL 

In a still further embodiment, R** represents a benzoxazolyl group, sui^h as ben- 
25 zoxazol-2-yl. 

In a further embodiment, R** represents an optionally substituted pyridazinyl 
group, in a still further embodiment, R^ represents a pyridazinyl group subslituted on- 
ce or twice with halo, such as chloro. In a special embodiment, R*" represents chloro- 
pyrldazinyl, such as 6"Chloropyridazln-3-yl. 
30 In a further embodiment, R*' represents an optionally substituted pyriclyl group. 

In a further embodiment, R** represents a pyridyl group, which pyridyl group is 
substituted with one or more substrtuents independently selected from the group 
consisting of: 

halo, trifluoromethyl, trifluoromethoxy, cyano, hydroxy and alkoxy. In a still further em- 
35 bodiment, R*" represents a pyridyl group substituted once or twice with halo, such as 
chloro or bromo. In a special embodiment, R*^ represents chloropyridyi, such as 5- 
chloropyridin-2-yl or 6-chloropyridin-2-yl. In a further embodiment, R^ represents bro- 
mopyridyl, such as 5-bromopyridln-2-yl or 6-bromopyridin-2-yl. In a still further em- 
bodiment, R" represents a pyridyl group substituted once or twice with alkox/, such as 
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methoxy orethoxy. In a special embodiment, represents methoxypyridyl, such as 6- 
methoxypyridin-2-yl. In a ftjrtlier special embodiment, represents ethoxypyrldyl, 
such as 6-ethoxypyridin-2-yl. In a still further embodiment, R*^ represents a pyridin 
group substituted once or twice with trifluoromethyl. in a special embodiment, R^ 
6 represents trifluoromethylpyridyl, such as 5-trifluoromethylpyridin-2-yl, In a further em- 
bodiment, R*^ represents a pyridin group substituted once or twice with hydroxy. In a 
special embodiment, R** represents a hydroxypyridyl, such as 6-hydroxy-pyridin-2-yl. 

In a further embodiment, R^ represents a isoquinolinyl group, such as isoqulno- 
lin-1-yL 

10 In a further embodiment, R*^ represents an optionally substituted pynmidin 

group. In a still further embodiment, R*^ represents a pynmidin group substituted once 
or twice with halo, such as bromo. In a special embodiment, R** represents bro- 
mopyrimidin, such as 54Dromopyrimidin-2-yL 

in a further embodiment, R** represents a dibenzofuranyl group, such as diben- 

15 zofuran-2-yl. 

In a still further embodiment, R^ represents an Indolyl group, such as 5-indolyl. 

In a special embodiment the chemical compound of the invention is 

e/icfo-3-(3,4,5-Trichlorothiophen-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
20 endo-3-(3,4-Dichlorothlophen-2-yloxy)-8-nriethyl-8-azablcyclo[3.2.1]octane; 

©xo-3-(3,4,5-Trichlorothiophen-2-yloxy)-*-methyl-B-azabicycIoP 

©xo-3-(1 ,2-Benzoisothiazol-3-yloxy)-8-methyl-8-azabicycio[3.2. 1]octane; 

exo-3-(5-Bromothia20l-2-yloxy).8-methyl-8-azabicyclo[3.2.1]octane; 

exo-3-(Benzothiazol-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
25 ©xo-3-(6-Chlorobenzothiazol-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 

exo-3-(Qulnoxalln-2-yloxy)-8-methyl-8-azabicyclo[3 .2. 1 Joctane; 

exo-3-(Quinolln-2-yloxy)-8-methyl-8-azabl<yclo[3.2.1]oclane; 

©xo-3-(Benzoxazol-2-yIoxy)-8-methyl-8-azabicyclo[3.2.1]odane; 

©xo-3-(6-Chloro-pyridazln-3-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
30 exo-3-(6-Chloro-pyridln-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 

exo-3-{lsoquinolin-1 -yloxy)-8-methyI-8-azabicyclo[3.2. 1 ]octane; 

exo-3-{6-Chloropyridin-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octan 

exo-3-(5-Bromopyridin-.2-yloxy)-8-methyl-8-azabicyclo[3.2.1]oclane; 

exo-3-(6-Bromopyridin-2-yloxy)-8-methyl-8-azabl<ycloI3.2.1]oclane; 
35 ©xo-3-(5-Bromopyrimidin"2-yIoxy)-8-methyl-8-azabIcycIo[3.2.1]octane; 

exo-3-(Quinazolin-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 

©xo-3-(5-Trifiuoromethylpyridin-2-yloxy)-8-methyl-8-azabicyclo[3.2. 1]octane ; 

©xo-3-(3,4,5-Tribromothiophen-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 

©xo-3-(4-Bromothlophen-2-yloxy)-8-methyl-8-azabicyclo[3,2.1]octane; 
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en<to-3-(3-Bromo-^chloro4hlophen-2-yloxy)-8-methyl-8-a^ 

enofo-3-(4-Bromo-^diloro4hlophen-2-ylo^)-8-methy^ 

enc/o-3-(3,4,5-Trichlorothlopen-2-yloxy)-^-H-*-azablcydo[3.2.^ 

exo-3-(2,3-Dichlorophenoxy)-8-H-8-azablcyc!o[3.2. 1 ]octane; 
5 exo-3-(3,4-Dichlorophenoxy)-8-H-8-azabicyclo[3.2.1]octane; 

exo-3-(3,4,5-Trichlorothiophen-2-yloxy)-8-H-8-azabicyclo[3.2. 1 ]octa^ 

e>ro-3-(3-Chlorx)-4-fluorophenoxy)-8-H-8-azabicydo[3.2.1]^^ 

e>ro-3-(3-Chloro-phenQxy)-8-H-8-azabic^clo[3.2.1]octane; 

axo-3-(4-Chloro-3-fluorophenoxy)-8-H-«-azabicyclo[3.2.1]octeine; 
10 exo-3-(4-Chloro-phenpxy)-8-H-8-azabicycIo[3.2. 1]octane; 

exo-3-(2-Chloro-^-trifluoromethyl-phenoxy)-8-H-8-azabicyclo[3.2.1]octane; 

exo-3-(Fluoren-9-onG-2-yloxy)-8-H-8-azabicyclo[3.2,1]octane; 

exo-3-(1 ,2-Benzoisothiazol-3-yloxy)-8-H-8-azablcyclo[3.2. 1 Joctane; 

exo-3-(3,4-Dichlorophenylthio)-8-methyl-8-azabicyclo[3.2. 1 ]octane; 
15 e/ido-3-(3,4-Dlchlorophenoxy)-8-H-8-azabicyclo[3.2.1]octane; 

exo-3-(4-Chloro-3-trifluoromethylphenoxy)-8-H-8-azabicydo[3.2.1]octan^ 

exo-3-(2-Dlbenzofuranyloxy)-8-H-8-azabicydo[3.2. 1 Joctane; 

exo-3-(1-Naphthyloxy)-8-H-8-azabicydo[3.2.1]octane; 

exo-3-(2-NaphthyIoxy)-8-H-8-azabicydo[3.2.1]octane; 
20 exo-3-(3-Chloro-4-cyanophenoxy)-8-H-{|-azabicydo[3.2. 1 ]od:ane; 

©xo-3-(4-Chloro-3-mGthylphenoxy)-8-H-8-azabIcydo[3.2.1]oclane; 

exo-3-(4-Chloronaphthalen-1-yloxy)-8-H-8-azabicydo|3.2.1]oclane; 

exo-3-(Quinolin-2-yloxy)-8-H-8-azabicydo[3.2.1]odBne; 

exo-3-(5-Chloro-pyridin-2-yl)-8-H-8-azabicydo[3.2.1]octane; 
25 exo-3-(4-Methoxyphenoxy)-8-H-8-azabicydo[3.2. 1 ]odane; 

exo-3-(lsoquinolln-5-yloxy)-8-H-8-azablcydo[3.2.1]odane; 

©xcH3-(6-BrDmo-naphthalen-2-ytoxy)-8-H-8-azabicydo[3.2.1]odane; 

exo-3"(4-Bromo-3-chloro-phGnoxy)-8-H-8-azabicydo[3.2.1]oclane; 

exo-3-(Quinolin-6-yloxy)-8-H-8-azablcydo[3.2.1]octane; 
30 exo-3-(4-Trifluorophenoxy)-8-H-8-azabicydo[3.2. 1 Joctane; 

exo-3-(4-Cyanophenoxy)-8-H-8-azabicycIo[3.2. 1 Joctane; 

exo-3-(QuInolin-8-yloxy)-8-H-8-azabicydo[3.2.1Joctane; 

exo-3-(4-Methylphenoxy)-8-H-8-azablcydo[3.2.1Joctane; 

©xo-3-(6-Chloropyridin-2-yloxy)-8-H-8-azabl<ydQ[3.2.1Jodan 
35 exo-3-(5-Bromopyrldin-2-yloxy)-«-H-8-azabicydo[3.2.1Joctane; 

exo-3-(6-Bromopyridin-2-yloxy)-8-H-8-azablcyclo[3.2. 1 Joctane; 

exo-3-(lsoquinolin-1-yloxy)-8-H-8-azabicydo[3.2.1Joctane; 

exo-3-(3-TrffIuoromethoxyphenoxy)-8-H-8-azabicyclo[3.2. 1 Joctane; 

exo-3-(4-Trifluoromeftoxyphen6xy)-8-H-8-azabi<ydo[3.2.1Joctane; 
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©xo-3-(6-Methoxypyridin-2-yloxy)-8-H-8-a2abicyclo[3.2.1]octane 
exo-3-(5-trifIuoromethylpyi1dfn-2-yIoxy)-8-H-8-azablcydo[3.2 
exo-3-(6-Ethoxypyridin-2-yloxy)-8-H-B-a2abicycloI3.2.1]octane; 
exo-3-(4-Fluoro-3-trifluoromethylphenoxy)-8-H-8-azabic^^^ 
! exo-3-(2,3-DichIorophGnoxy)-8-methy!-8-azabicyclo[3.2.1]octane; 
exo-3-(3,4-Dichlorophenoxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
exo-3-(3-Chloro-4-fluorophenoxy)-8-methyl-8-azabicycIo[3.2, 1 ]octane; 
exo-3-(4-Chloro-3-fluorophenoxy)-8-methyl-^-azabicydoI3.2.1]o(^^ 
axo-3-(2-Chloro-3-trifluoromethyl-phenoxy)-8-mothyl-8-«abi^^ 
©xo-3-(3-Chloro-phenoxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
©xo-3-(4-Chloro-phenoxy)-8-methyl-8-azabicyclo[3.2,1]octane; 
exo-3-(Fluoren-9-one-2-yloxy)-8-methyl-8-a2ablcyclo[3.2.1]octane; 
©xo-3-(3,4-Dichlorophenylthio)-8-methyl-8-azabicydo[3.2.1]octane; 
Gafo^(1-Naphthyloxy)-8-methyl-8-azablcydo[3.2.1]octane; 
exo-3-(2-Naphthyloxy)-8-methyl-*-aCTblcydo[3.2.1]octane; 
exo-3-(4-Chloro-34rifluoromethyl-phenoxy)-8-methyl-8-azablcydo[3.2.1]ort^ 
©xo-3-(3-Chloro-4-cyanophenoxy)-8-methyl-8-azabIcydo[3.2,1]octane; 
exo-3-(2-Dibenzofuranyloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
©xo-3-(4-Chloronaphthalen-1-yloxy)-8-methyl-8-a2abIcydo[3.2.1]octe 
exo-3-(4-Chloro-3-methyIphenoxy)-8-nriethyl-8-azablcydo[3.2. 1 ]octane; 
exo-3-(4-Methoxyphenoxy)-8-methyl-8-azablcydo[3.2.1]octanG; 
exo-3-(7-Metho)cynaphthalen-2-yloxy)-8H^ethyl-8-azabicydo[3.2-1]octane; 
exo-3-(6-Methoxynaphthalen-2-yloxy)-8-m0thyl-8-azabicyclo[3.2.1]octan^ 
exo-3-(4-Bromo-3-chloro-phenoxy)-8-rriethyl-8-azabl(:ydo[3.2.1]octane; 
exo-3-(lsoquinolin-5-yl)-8-methyl-8-azabicydo[3.2.1]od:ane; 
exo-3-(6-Bromo-naphthalen-2-yloxy)-B-methyl-8-a2abicyclo[3.2. 1 ]octane; 
exo-3-(3-Methoxypheno)v)-8-methyl-8-^i2abicydo[3.2-^ 
exo-3-(4-Cyanophenoxy)-8-methyl-8-azablcydoI3.2.1]octanG; 
exo-3-(Quinolin-6-yIoxy)-8-methyl-8-azablcydo[3.2.1]octane; 
exo-3-(1,2,3,4-Tetrahydronaph1halen-6-yloxy)-8-methyl-8-azabicydo[3.^ 
exo-3-{4-Trifluoromethylphenoxy)-8-methyl-8-azabicydo[3.2.1]o^ 
Gxo-3-(4-Methylphenoxy)-8-methyl-8-azabicydo[3.2.1]oclane; 
exo-3-(8-Qulnollnyl)-8-methyl-8^azabicydoI3.2.1]oclane; 
exo-3-(5-lndanyloxy)-8-melhyl-8-a2abicydo[3.2.1]octane; 
©xo-3-{4-Methoxynaphthalen-1-yIoxy)-8-methyI-8-azablcydo[3.2.1]odan 
exo-3-(Indol-5-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane; 
Gxo-3-(3-TrifIuoromethoxyphenoxy)-8-methyl-8-azabicycIo[3.2.1]octane; 
exo-3-(4-Trifluoromethoxyphenoxy)-8-methyl-8-azabicydo[3.2.1]od^ 
exa-3-(4-Fluoro-^4rffluoromethylphenoxy)-8-methyl-e^caW 
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©ncyo-3-(3,4-DlchlorDphenoxy)-8-methyl-8-azablcyclo[3.2.1]^ 
exo-3-(3,4-DichIorophenoxy)-«-(2-hydfX)xye1hyl)-8-azabic^^^ 
exo-3-(3,4-DichIorophenoxy)-8-(cyanomethyl)-8-a2abicyclo[3.2.1]octane; 
exo-3-(3,4-Dichlorophenoxy)-8-(cyclopropylmethyl)-8-azabicyclo 
6 exo-3-(3,4-DichlorDphenoxy)-8-(allyl)-8-azabicyclo[3.2.1]octane; 

©xo-3-(3,4-Dichlorophenoxy)-8-(methoxyethyl)-8-azabicyclo[3.2.1]octane^ 
exo-3-(6-Methoxypyridin-2-yloxy)-8-methyl-8-azabicyclo[3.^ 1 Joctane; 
exo-3-(6-Ethoxypyridin-2-yIoxy)-8-methyl-8-azabIcy^^^ 
©xo-3-(6-hydro5v-pyridin-2-yloxy)-8-mothyl-8--a2a 
10 ©xo-3-(6-Cyano-naphthalen-2-yloxy)-8-methyl-8-azabicycIo[3.2. 1]octane; 
exo-(3,4-Dichloro-phenyl)-(8-methyl-8-aza-bicyclo[3.2.1]oc*-^^^ 
enGro-(3,4-Dichloro-phenyI).(8-methyl-8-a2a-bicycIo[3.2.1]oct-3-y^ 
exo-(3,4-Dlchloro-phenylH8-methyl-8-a2a-blcyclo[3 

or any of Its isomers or any mixture of ite isomers, or a pharmaceuticaliy acceptable 
15 salt thereof. 

Any combination of two or more of the embodiments as described above is 
considered within the scope of the present Invention. 

Definition of Substituents 

20 In the context of this invention halo represents fluoro, chloro, bromo or lodo. 

In the context of this invention an alicyl group designates a univalent saturated, 
straight or branched hydrocarbon chain. The hydrocarbon chain preferably contain of 
from one to six carbon atoms (Ci^alkyl), inciuding pentyl, Isopentyl, neopentyl, 
tertiary pentyi, hexyl and Isohexyl. In a preferred embodiment alicyl represents a Ci^- 

25 aikyi group, including butyl, isobutyl, secondary butyi, and tertiary butyl. In another 
preferred embodiment of this invention alkyi represents a Ci^alkyi group, v/hich may 
in particular be methyl, ethyl, propyl or Isopropyl. 

In the context of this invention an alkenyi group designates a carbon chain 
containing one or more double bonds, Including di-enes, tri-enes and poly-(5nes. In a 

30 preferred embodiment the alkenyi group of the invention comprises of from two to six 
carbon atoms (C2^-alkenyl), Inciuding at least one double bond. In a most preferred 
embodiment the alkenyi group of the invention is ethenyl; 1- or 2-propenyi; 1-, 2- or 3- 
butenyl, or 1 ,3-butdlenyl; 1 2-. 3-. 4- or 5-hexenyl, or 1 ,3-hexdienyl, or 1 ,3,5- 
hextrienyl. 

35 In the context of this invention an alkynyl group designates a carbon chain 

containing one or more triple bonds, including di-ynes, tri-ynes and poly-yncis. In a 
preferred embodiment the alkynyl group of the invention comprises of from 1 wo to six 
carbon atoms (C2^alkynyl), including at least one triple bond. In its most preferred 
embodiment the alkynyl group of the invention is ethynyl; 1-, or2-propynyl; 1-, 2-, or 
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3-butynyl, or 1.3-butdiynyl; 1-, 2-, 3-. 4-pen1ynyI, or 1.3-pentdiynyl; 1-. 2-, 3% 4-, or 5- 
hexynyl, or 1 ,3-hexdlynyl or 1 ,3,5-hextriynyl. 

In the context of this Invention a cycloalkyi group designates a cyclic alkyi 
group, preferably containing of from three to seven carbon atoms (Ci3.7-cycloalkyi), 
5 including cyclopropyl, cyciobutyl, cyciopentyl, cyclohexyl and cydoheptyL 

Allcoxy is O-alkyi, wherein alkyI is as defined above. 

Cycloalkoxy means O-cycloaikyI, wherein cycloalkyi is as defined above. 

Cycloalkyialkyi means cycloalkyi as above and alkyI as above, meaning for 
example, cyclopropyimethyl. 

Amino is NH2 or NH-alkyI or N-(alkyl)2, wherein alkyI is as defined above. 

In the context of this invention an aryl group designates a carbocyciic aromatic ring 
system such as phenyl, naphthyl (1-naphthyl or 2-naphthyl) orfluorenyl. The term aryl is 
10 also intended to cover a partially hydrogenated carbocyciic aromatic ring system, such as 
indanyl or 1^,3,44etrahydronaphthyi. 

In the context of this invention a hetsroaryl group designates an aromatic mono- or 
bicyclic heterocyclic group, which holds one or more heteroatoms In its ring stnjcture. Pre- 
ferred heteroatoms include nitrogen (N), oxygen (O), and sulphur (S). 
15 Preferred monocyclic heteroaryl groups of the invention include aromatic 5- and 

6 membered heterocyclic monocyclic groups, including for example, but nol limited to. 
oxazolyl (oxazoI-2-yl, -4-yl, or -5-yi), isoxazoiyi (isoxazol-3-yl, -4-yl, or -5-yl), thiazolyl 
(thla20l-2-yl, -4-yI, or -5-yI), Isothiazolyl (isothlazol-3-yl, -4-yi, or -6-yl), 1,2,4- 
oxadiazolyl (1 ,2.4-oxadlazol-3-yl or -5-yl), 1 .2.4-thladiazolyl (1 ,2,4-thladlazol-3-yl or -5- 
20 yl), 1 ,2,5-oxadiazolyl (1 ,2,5-oxadiazol-3-yI or -4-yl), 1 ,2,5-thiadia20lyl (1 ,2,5'thiadlazol- 
3-yl or -4-yl), imidazolyl (2-. 4-, or 5-imidazoiyl), pyrrolyl (2- or 3-pyrrolyl). furanyl (2- or 
3-furanyl), thienyl (2- or 3-thlenyl), pyridyl (2-, 3- or 4-pyridyl), pyrimidyl (2-, 4-, 5- or 6- 
pyrimidyl), or pyridazinyl (3- or 4-pyridazinyl). 

Prefenred bicyclic heteroaryl groups of the Invention include indoiizlnyl, in 
25 particular 2-, 5- or e-indollzinyl; indolyl, in particular 2-, 5- or 6-lndolyl; Isoindolyl, In 
particular 2-, 5-or6-lsolndolyl; indazolyl, in particular 1- or 3-lndazoIyl; 
benzo[b]furanyl, in particular 2-, 5- or6-benzofuranyl; benzo[b]thienyl, in particular 2-, 
5- or6-benzothienyl; benzimidazolyl, in particular 2-, 5-or6-benzimidazolyl; 
benzoxazolyl, in particular 2-, 5-or6-benzoxazolyl; benzothiazolyl, in particular 2-, 5- 
30 or 6-benzothiazolyl; benzolsothiazoiyi (1 ,2-benzoisothlazolyl or 2,1-benzoisothiazolyl), 
In particular 1,2-benzolsothlazol-3-yl; purinyl. in particular 2- or 8-purinyl; quinollnyl, In 
particular 2-, 3-, 6-, 7-or8-qulnolinyl; isoquinolinyl, In particular 1-, 3-, 5-, 6-or7- 
isoqulnolinyl; cinnolinyl, in particulars- or7-cinnolinyl; phthalazinyl, In particular 6- or 
7-phthalazinyl; quinazollnyi, in particular 2-, 6- or 7-quinazolinyl; quinoxalinyl, in 
35 particular 2- or 6-quinoxalinyl; 1 .8-naphthyridinyi, in particular 1 ,8-naphthyridin-2-, 3-, 
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6- or 7-yl; pteridinyl, In particular 2-, 6- or 7-pteridinyl; and Indenyl, in particular 1 2-, 
3-, 5-or5-indenyl. 

Preferred polycyclic heteroaryl groups of the invention Include dibenzofuranyl, 
In particular 2-dibenzofuranyl. 

5 

Pharmaceuticallv Acceptable Salts 

The chemical compound of the invention may be provided in any form suitable 
for the intended administration. Suitable forms Include pharmaceutically (i.o. 
physiologically) acceptable salts, and pre- or prodmg forms of the chemical compound 
10 of the invention. 

Examples of pharmaceutically acceptable addition salts include, without limitation, 
the non-toxic inorganic and organic acid addition salts such as the hydrochloride derived 
from hydrochloric add, the hydrobnomide derived from hydrobromic acid, the nrtrate de- 
rived from nitric acid, the perchlorate derived from perohlortc acid, the phosphate derived 

15 from phosphoric add, the sulphate derived from sulphuric acid, the fomiate derived from 
formic acid, the acetate derived from acetic acid, the aconate derived from acc»nitic acid, 
the ascorbate derived from ascorbic acid, the benzenesulphonate derived finoni benzen- 
sulphonic acid, the benzoate derived from benzoic acid, the cinnamate derived from dn- 
namic add, the citrate derived from citric acid, the embonate derived from embonic add, 

20 the enantate derived from enanthic add, the fumarate derived from fumaric acid, the glu- 
temate derived from glutemte acid, the glycolate derived from glycolic add, the lactete de- 
rived from lactic add, the maleate derived from maleic add, the malonate derived from 
malonic acid, the mandelate derived from mandelic acid, the methanesulphonate derived 
from methane sulphonic acid, the naphthalene-2-sulphonate derived from naphtelene-2- 

25 sulphonic acid, the phthalate derived from phthalic acid, the salicylate derived from sali- 
cylic acid, the sortDate derived from sorisic add, the stearate derived from stearic acid, the 
sucdnate derived from succinic add, the tertrate derived firom teriaric add, the toluene-p- 
sulphonate derived from p-toluene sulphonic add, and the like. Such salts may be formed 
by procedures well known and described in the arL 

30 Other acids such as oxalto acid, which rfiay not be considered phamraceutically 

acceptable, may be useful in the preparation of salts useful as intermediates In 
obtaining a chemical compound of the invention and its pharmaceutically ac^ceptable 
add addition salt. 

Examples of pharmaceutically acceptable catlonic salte of a chemical 

35 compound of the Invention Include, without Ifmitation, the sodium, the potassium, the 
calcium, the magnesium, the zinc, the aluminium, the lithium, the choline, the lysine, 
and the ammonium salt, and the like, of a chemical compound of the invention 
containing an anionic group. Such cationic salts may be formed by procedures well 
known and described in the art. 
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In the context of this invention the "onlum salts" of N-containing compounds are 
also oontempiated as pharmaceuticaily acceptable salts. Prefenred "onlum satts" 
include the alkyl-onium salts, the cycioalkyl-onium salts, and the cycioalkyialkyl-oniunr^ 
salts. 

5 Examples of pre- or prodmg forms of the cliemical compound of the invention 

include examples of suitable prodrugs of the substances according to the invention 
include compounds modified at one or more reactive or derivatizable groups of the 
parent compound. Of particular Interest are compounds modified at a carboxyl group, 
a hydroxyl group, or an amino group. Examples of suitable derivatives are esters or 
10 amides. 

The chemical compound of the invention may be provided In dissoluble or 
indissoluble forms together with a pharmaceuticaily acceptable solvent such as water, 
ethanoi, and the like. Dissoluble forms may also Include hydrated forms such as the 
monohydrate, the dihydrate, the hemihydrate, the trihydrate. the tetrahydrate, and the 
15 like. In generei, the dissoluble forms are considered equivalent to indissoluble forms 
for the purposes of this invention. 

Steric Isomers 

It will be appreciated by those skilled in the art that the compounds of the 
20 present invention may contain one or more chiral centers, and that such compounds 
exist in the form of Isomers. 

IWoreover, the substituent -X-R*' on position 3 of the 8-aza-bicyclop.:!.1]octane 
skeleton of formula I may in particular be in the exo or endo configuration, in one 
embodiment of the invention the substituent at position 3 is in the exo configuration. In 
25 another embodiment of the invention the substituent at position 3 is in the undo 
configuration. 

The invention includes all such isomers and any mixtures thereof Including 
racemic mixtures. 

Racemic forms can be resolved Into the optical antipodes by known methods 
30 and techniques. One way of separating the Isomeric salts is by use of an optically 
active acid, and liberating the optically active amine compound by treatment with a 
base. Another method for resolving racemates into the optical antipodes is based 
upon chrematography on an optical active matrix. Racemic compounds of the present 
invention can thus be resolved into their optical antipodes, e.g., by fractional 
36 crystallisation of d- or I- (tartrates, mandelates, or camphorsuiphonate) satfcs for 
example. 

The chemical compounds of the present invention may also be resol /ed by the 
formation of diastereomeric amides by reaction of the chemical compounds of the 
present Invention with an optically active activated cart)oxylic acid such as lhat 
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derived from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-) caniphanic add 
or by the fonmation of diastereomerlc carbamates by reaction of the cheml()al . 
compound of the present Invention with an optically active chloroformate or the like. 

Additional methods for the resolving the optical isomers are known in the art. 
5 Such methods include those described by Jaques J, Collet A & Wilen S in 

"Enantiomers. Racemates, and Resolutions" . John Wiley and Sons, New > ork (1981). 

Optical active compounds can also be prepared from optical active ^^tarting 
materials. 

10 Labelled Compounds 

The compounds of the invention may be used in their labelled or un'abelled 
form. In the context of this invention "label" stands for the binding of a marker to the 
compound of Interest that will allow easy quantitative detection of said compound. 
The labelled compounds of the invention may be useful as diagnostic tools, 
16 radio tracers, or monitoring agents in various diagnostic methods, and for in \rivo 
receptor imaging. 

The labelled isomer of the Invention preferably contains at least one radio- 
nuclide as a label. Positron emitting radionuclides are all candidates for usage. In the 
context of this invention the radionuclide is preferably selected from (deuterium), 
20 (tritium), ^^C, ^^C, '"'1, '^1. ^^i, and '^F. 

The physical method for detecting the labelled isomer of the preseni invention 
may be selected from Position Emission Tomography (PET), Single Photon Imaging 
Computed Tomography (SPECT), Magnetic Resonance Spectroscopy (MRS), 
Magnetic Resonance Imaging (MRI), and Computed Axial X-ray Tomography (CAT), 
25 or combinations thereof. 

Methods of Preparation 

The chemical compounds of the Invention may be prepared by conventional 
metfjods for chemical synthesis, e.g. those described in the working examples. The 
30 starting materials for the processes described In the present application an) known or 
may readily be prepared by conventional methods from commercially availnble 
chemicals. 

Also one compound of the invention can be converted to another compound of 
the invention using conventional methods. 
35 The end products of the reactions described herein may be isolated by 

conventional techniques, e.g. by extraction, crystallisation, distillation, 
chromatography, etc. 
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Biological Activity 

Compounds of the invention may be tested for tlielr ability to inhibit reuptalce of 
the monoamines dopamine, noradrenaline and serotonin in synaptosomes eg such as 
described in WO 97/30997. Based on the balanced activity observed in th 3se tests 
5 the compound of the invention is considered useful for the treatment the treatment, 
prevention or alleviation of a disease or a disorder or a condition of a mammal, includ- 
ing a human, which disease, disorder or condition is responsive to Inhibition of 
monoamine neurotransmitter re-uptal<e In the central nervous system. 

In a special embodiment, the compounds of the invention are considered useful 
10 for the treatment, prevention or alleviation of: mood disorder, depression, atypical 
depression, major depressive disorder, dysthymic disorder, bipolar disorder, bipolar I 
disorder, bipolar 11 disorder, cyclothymic disorder, mood disorder due to a ijenerai 
medical condition, substance-induced mood disorder, pseudodementia, Ganser's 
syndrome, obsessive compulsive disorder, panic disorder, panic disorder without 
15 agoraphobia, panic disorder with agoraphobia, agoraphobia without history of panic 
disorder, panic attacic, memory deficits, memory loss, attention deficit hyperaclivlly 
disorder, obesity, anxiety, generalized anxiety disorder, eating disorder. Parkinson's 
disease, parkinsonism, dementia, dementia of ageing, senile dementia, Aizheimer's 
disease, acquired immunodeficiency syndrome dementia complex, memory' 
20 dysfunction In ageing, specific phobia, social phobia, post-traumatic stress disorder, 
acute stress disorder, drug addiction, drug misuse, cocaine abuse, nicotine* abuse, 
tobacco abuse, alcohol addiction, alcoholism, pain, chronic pain, inflammatory pain, 
neuropathic pan, migraine pain, tension-type headache, chronic tension-tyfoe 
headache, pain associated with depression, fibromyalgia, arthritis, osteoanhritis, 
25 rheumatoid arthritis, back pain, cancer pain, initable bowel pain, irritable bowel 
syndrome, post-operatVe pain, post-stroke pain, drug-induced neuropathy, diabetic 
neuropathy, sympathetically-maintained pain, trigeminal neuralgia, dental F»ain, 
myofacial pain, phantom-limb pain, bulimia, premenstrual syndrome, late luteal phase 
syndrome, post-traumatic syndrome, chronic fatigue syndrome, urinary incontinence, 
30 stress incontinence, urge incontinence, nocturnal incontinence, sexual dysfunction, 
premature ejaculation, erectile difficulty, erectile dysfunction, eating disord€irs. 
anorexia nervosa, sleep disorders, autism, mutism, trichotillomania, narcolc psy, post- 
stroke depression, stroke-induced brain damage, stroke-induced neuronal damage or 
Gilles de la Tourettes disease. In a preferred embodiment, the compounds are 
35 considered useful for the treatment, prevention or alleviation of depression. 
It is at present contemplated that a suitable dosage of the active 
pharmaceutical ingredient (API) is within the range of from about 0.1 to about 1000 mg 
API per day, more preferred of from about 10 to about 500 mg API per day. most 
prefen^d of from about 30 to about 100 mg API per day, dependent, however, upon 
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the exact mode of administration, tlie fbmi In wliich it is administered, the indication 
considered, the subject and in particular the body weight of the subject involved, and 
further the preference and experience of the physician or veterinarian in charge. 
Preferred compounds of the invention show a biological activity in flie sub- 
5 micromolar and micromolar range, I.e. of from below 1 to about 100 jiM. 

PhamnaceiJtical Compositions 

In another aspect the invention provides novel pharmaceutical compositions 
comprising a therapeutically effective amount of the chemical compound o" the 
10 invention. 

While a chemical compound of the invention for use in therapy may be 
administered In the form of the raw chemical compound, it is preferred to Introduce the 
active ingredient, optionally in the form of a physiologically acceptable salt, in a 
phanmaceutical composition together with one or more adjuvants, excipien^s, carriers, 
15 buffers, diluents, and/or other customary pharmaceutical auxiliaries. 

In a preferred embodiment, the invention provides pharmaceutical compositions 
comprising the chemical compound of the invention, or a pharmaceuMcally acceptable 
salt or derivative thereof, together with one or more pharmaceutically acceotable 
carriers therefore, and, optionally, otiier therapeutic and/or prophylactic inciredients, 
20 know and used In the art. The camer(s) must be "acceptable" In the sense of being 
compatible with the other ingredients of the formulation and not harmful to che 
recipient thereof. 

Pharmaceutical compositions of tiie invention may be those suitable for oral, rectal, 
branchial, nasal, pulmonal, topical (including buccal and sub-lingual), transdermal, vaginal 

25 or parenteral (including cutaneous, subcutaneous, intramuscular, intraperitone al, intrave- 
nous, Intraarterial, intracerebral, intraocular injection or infusion) administration, or those in 
a form suitable for administration by inhalation or Insufflation, Including powdei-s and liquid 
aerosol administration, or by sustain^ release systems. Suitable examples of sustained 
release systems include semipermeable matrices of solid hydrophobic polyme*^ oontaln- 

30 ing ttie compound of the Invention, which matrices may be in form of shaped aiides, e-g. 
films or microcapsules. 

The chemical compound of the Invention, together with a conventional adjuvant, 
carrier, or diluent, may thus be placed into the farm of pharmaceutical compositions and 
unit dosages tiiereof. Such forms Include solids, and In parHcular tablets, filled capsules, 

35 powder and pellet forms, and liquids, in particular aqueous or non-aqueous soiutions, 
suspensions, emulsions, elixirs, and capsules filled with tiie same, all for oral use, sup- 
positories for rectal administiBtion, and sterile injectable solutions for parentersii use. Such 
pharmaceutical compositions and unit dosage fomis thereof may comprise conventional 
ingredients In conventional proportions, witii or witfiout additional active compc unds or 
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principles, and such unit dosage Ibnms may contain any suftable effective amount of the 
active ingredient commensurate with the intended daily dosage range to be employed. 

The chemical compound of the present invention can be administarad in a wide va- 
riety of oral and parenteral dosage fonms. it will be obvious to those skilled in the art that 
6 the following dosage fbmis may comprise, as the active component, either a chemical 
compound of the invention or a pharmaoeutically acceptable salt of a chemical compound 
of the Invention. 

For preparing phanmaceutical oompostUons from a chemical compound of the pre- 
sent invention, pharmaceutical ly acceptable canlers can be either solid or liquid. Solid 
10 form preparations include powders, tablets, pills, capsules, cachets, suppositories, and 
dispersible granules. A solid cam'er can be one or more substances which may also act as 
diluents, flavouring agents, solubilizers. lubricants, suspending agents, binders, preserva- 
tives, tablet disintegrating agents, or an encapsulating material. 

In powders, the carrier Is a finely divided solid, which is In a mixture with the finely 
15 divided active component 

in tablets, the active component is mixed with the earner having the necessary 
binding capacity in suitable proportions and compacted in the shape and size desired. 

The powders and tablets preferably contain from five or ten to about seventy per- 
cent of the active compound. Suitable earners are magnesium carbonate, magnesium 
20 stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, 
sodium cariaoxymethylcellulose, a low melting wax, cocoa butter, and the lilce. The term 
'preparation" is intended to include the formulation of Ihe active compound with encapsu- 
lating material as carrier providing a capsule in whidi the active component, v/ith or \rt«th- 
out carriers, is surrounded by a carrier, which is thus in association with it. Siniilariy, ca- 
25 chets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges 
can be used as solid forms suitable lor oral adminlstratbn. 

For preparing suppositories, a low melting wax, such as a mixture of fatly acid glyo- 
eride or cocoa butter, is first melted and the active component is dispersed homogene- 
ously therein, as by stimng. The molten homogenous mixture is then poured Into conven- 
30 lent sized moulds, allowed to cool, and thereby to solidify. 

Compositions suitable for vaginal administration may be presented as pessaries, 
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingre- 
dient such cam'ers as are Icnown in the art to be appropriate. 

Liquid preparations include solutions, suspensions, and emulsions, for example, 
35 y^fBter or water-propylene glycol solufions. For example, parenteral injection iicuid prepara- 
tions can be fbrmuiated as solutions in aqueous polyethylene glycol solution. 

The chemical compound according to the present invention may thus be formulated 
for parenteral administration (e.g. by injection, for example bolus injection or continuous 
infusion) and may be presented in unit dose form in ampoules, pre-filled syrincies, small 
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volume infusion or in multi-dose oontainers with an added preservative. ITie compositions 
may take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, 
and may contain formulation agents such as si^pending, stabilising and/or dispersing 
agents. Alternatively, the acHve ingredient may be in powder fomn, obtained by aseptic iso* 
5 lation of sterile solid or by lyophilization from solution, for constitution with a suitable vehi- 
cle, e.g. sterile, pyrogen-free water, before use. 

Aqueous solutions suitable for oral use can be prepared by dissolving the active 
component in vrater and adding suitable colorants, flavours, stabilising and thickening 
agents, as desired. 

10 Aqueous suspensions suitable for oral use can be made by dispersing the finely di- 

vided active component in water with viscous material, such as natural or synthetic gums, 
resins, methylcellulose, sodium carboxymethylcellulose, or other well known suspending 
agents. 

Also included are solid form preparations, intended for conversion shortly before 
15 use to liquid form preparations for oral administration. Such liquid fomns include solutions, 
suspensions, and emulsions. In addition to the active component sudi preparations may 
comprise colorants, flavours, stabilisers, buffers, artificial and natural sweeteners, dis- 
persants, thickeners, solubilizing agents, and the like. 

For topical administration to the epidermis the chemical compound of the invention 
20 may be fomiulated as ointments, creams or lotions, or as a transdermal patch. Ointments 
and creams may, for example, be fomnulaied with an aqueous or oily base wifln the addi- 
tion of suitable thickening and/or gelling agents. Lotions may be formulated with an aque- 
ous or oily base and will in general also contain one or more emulsifying agents, stabilis- 
ing agents, dispersing agents, suspending agents, thickening agents, or colouring agents. 
25 Compositfons suitable for topical administration in the mouth include lozenges 

oomprising the active agent in a flavoured base, usually sucrose and acacia or tragacanth; 
pastilles comprising the active ingredient in an Inert base such as gelatin and glycerine or 
sucrose and acacia; and mouthwashes oomprising the active ingredient in a suitable liquid 
carrier. 

30 Solutions or suspensions are applied directly to the nasal cavity by conventional 

means, for example with a dropper, pipette or spray. The compositions may be provided in 

single or multi-dose form. 

Administration to the respiratory tract may also be achieved by means of an aerosol 

fomnulation in which the active ingredient is provided in a pressurised pack with a suitable 
35 propellent such as a chlorofluorocarbon (CFC) for example dichiorodifluoromethane, tri- 

chlorofluoromethane, ordichlorotetrafluoroethane, carbon dioxide, or other suitable gas. 

The aerosol may convenientiy also contain a surfactant such as lecithin. The dose of drug 

may be controlled by provision of a metered valve. 
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Alternatively the active ingredients may be provided In the fonm of a dry powder, for 
example a powder mix of the compound In a suitable powder base such as lactose, starch, 
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidone (PVP). 
Conveniently the powder carrier will fomi a gel In the nasal cavity. The powder composi- 
6 tion may be presented in unit dose form for example in capsules or cartridges of, e.g., 
gelatin, or blister packs from which the powder may be administered by means of an in- 
haler. 

In compositions intended for administration to the respiratory tract, including intra- 
nasal compositions, the compound will generally have a small particle size for exanr^le of 
10 the order of 5 microns or less. Such a particle size may be obteined by means known in 
the art, for example by micnonization. 

When desired, compositions adapted to give susteined release of the active ingre- 
dient may be employed. 

The pharmaceutical preparations are prefsrably in unit dosage forms. In such form, 
15 the preparation is subdivided into unit doses containing appropriate quantities of the ao 
tive component The unit dosage fbnm can be a packaged preparation, the package con- 
taining discrete quantities of preparation, such as packaged teblete, capsules, and pow^ 
ders in vials or ampoules. Also, the unit dosage fbnm can be a capsule, tablet, cachet, or 
lozenge itself, or it can be the appropriate number of any of these in packaged form. 
20 Tablets or capsules for oral administration and liquids for intravenous administra- 

tion and continuous infusion are preferred oomposttions. 

Further detells on techniques for formulation and administration may be found 
in the latest edition of Reminotorfs Pharmaoeutical Sciences (Maack Publishing Co., 
Easton, PA). 

25 A tiierapeuticaily effective dose refers to that amount of active ingredient, which 

ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g. EDso and 
LD501 may be determined by stendard pharmacological procedures in cell cultures or ex- 
perimental animals. The dose ratio between tiierapeutic and toxic effects is the tiierapeutic 
Index and may be expressed by tiie ratio LDso/EDa. Pharmaceutical compositions exhibit- 

30 ing large therapeutic indexes are preferred. 

The dose administered must of course be carefully adjusted to the age, weight and 
condWon of the individual being treated, as well as the route of administration, dosage 
form and regimen, and the result desired, and tiie exact dosage should of couree be de- 
termined by the practitioner. 

35 The actual dosage depend on the nature and severity of the disease being 

treated, and is within the discretion of the physician, and may be varied by titration of 
the dosage to the particular circumstances of this invention to produce the desired 
therapeutic effect. However, it is presentiy contemplated that pharmaceutical 
compositions conteining of from about 0.1 to about 500 mg of active Ingredient per 
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Individual dose, preferably of from about 1 to about 100 mg, most preferred of from 
about 1 to about 10 mg, are surtable for therapeutic treatments. 

The active Ingredient may be administered In one or several doses per day. A 
satisfactory result can, in certain Instances, be obtained at a dosage as low as 0.1 . 
5 jig/kg i.v. and 1 \iglkg p.o. The upper limit of the dosage range is presently considered 
to be about 10 mg/kg i.v. and 100 mg/kg p.o. Preferred ranges are from about 0.1 
^g/kg to about 10 mg/kg/day i.v., and from about 1 jig/kg to about 100 mg/kg/day p.o. 

Methods of Therapy 

10 In another aspect the invention provides a method for the treatment, prevention 

or alleviation of a disease or a disorder or a condition of a living animal body, 
including a human, which disease, disorder or condition is responsive to Inhibition of 
monoamine neurotransmitter re-uptake in the central nervous system, and which 
method comprises administering to such a living animal body. Including a human, in 

15 need thereof an efFective amount of a chemical compound of the Invention. 

It is at present contemplated that suitable dosage ranges are 0.1 to 1000 
milligrams daily, 10-500 milligrams dally, and especially 30-100 milligrams daily, 
dependent as usual upon the exact mode of administration, form in which 
administered, the indication toward which the administration is directed, the subject 

20 involved and the body weight of the subject involved, and further the preference and 
experience of the physician or veterinarian in charge. 



EXAMPLES 

25 

The Invention Is further Illustrated with reference to the following examples, which 
are not intended to be in any way limiting to the scope of the invention as claimed. 

General: All reactions involving air sensitive reagents or intermediates were 
30 performed under nitrogen and in anhydrous solvents. Magnesium sulphate was used 
as drying agent In the workup-procedures and solvents were evaporated under re- 
duced pressure. 

Method A 

35 

enGro-3-(3,4,S-Trichlorothiopen-2-yloxy)-8-methyl-8^abicyclo[3.2.1]octane 
fumaric acid salt 

A mixture of tetrachlorothiophene (5.48 g, 24.69 mmoi), troplne (e/ic/o-6-methyl-8- 
azabi<yclo[3.2.1]oclan-3-ol) (3.48 g, 24.69 mmoi), potassium-(©rf-butoxlde (4.16 g. 
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37.04 mmol), 18-crown-6-ether (6.53 g, 24.69 mmol) and DMF (50 ml) was stirred at 
lOO^C for 15 h. Aqueous hydrochloric acid (50 mi, 4 M) was added to the mixture. The 
mixture was washed with diethyl ether (2 x 100 ml). Aqueous sodium hydroxide (100 
ml, 4 M) was added. The mixture was extracted with ethyl acetate (3 x 1 00 ml). The 
5 organic phase was washed with aqueous sodium chloride (3 x 50 ml). Yield 2.65 g 
(33%). The corresponding salt was obtained by addition of a diethyl ether and 
methanol mixture (9:1) saturated with fumaricadd. Mp 200.4-206.4°C. 

entfo-3-(3,4-OIchlorothiopan-2^IO]v)-8-methyl-8-a»bieyclo[3.2.1]oetane 

10 Was prepared according to method A from 2,3,4-trichlorothiophene and tropine (endb- 
8-me1hyl-8-azabicyclo[3.2.1]octan-3-ol) isolated as the free base and oil. 

ejro^-(3A5-Trichlorothlopen-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane 
hydrochloric acid salt 

15 Was prepared according to method A from tetratrichlorothiophene and pseudo-troplne 
(exo-8-methyl-8-azabi(^clo[3.2.1]octan-3-ol). Mp 24g-250*'C. 

eirO'3-(1,2-Benzolsothiazoi-3-yloxy)-8-methyl-8-azablcyclo[3.2.1]octane 
hydrochloric acid salt 

20 Was prepared according to method A from 3-chloro-1 ,2-benzolsothia2ole and pseudo- 
troplne (exo-8-methyl-8-azabicyclo[3.2.1]octan-3-oi). Mp 259.4-261 .2X. 

e]ro-3-(5-Bromothiazol-2-yIo]^)-8-methyl-8-azabicyclo[3.2.1]octane 

Was prepared according to method A from 2,5-dibromothiazole and pseudo-tropine 
25 (exo-8-methyl-8-azabl<^oi3.2.1]octan-3-ol). Isolated as the free base. Mp 104- 
106°C. 



exo-3-(Benzotfiiazoi-2-yloxy)'8-methyl-8-arabicyclo[3.2.1]ocfane fumaric acid 
salt 

30 Was prepared according to method A from 2-chlorobenzothiazole and pseudo-tropine 
(exo-8-methyl-8-azabicyclo[3.2.1]ocian-3-ol). Mp 160-162''C. 

exo-3-(6-Chlorobenzoihiazol-2<ylo3^)4-methyl-8'azabl^cio[3^.1]octane 
lumaric acid salt 

35 Was prepared according to method A from 2,6-dlchlorobenzothiazole and pseudo- 
tropine (exo-8-metiiyl-8-azabicyclo[3.2.1]octan-3-ol). Mp 163-164.6**C. 
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exo-3-(Cluino}»lin-2-yloxy)-8-metiiyl-8-a2abicycIo[3^.1]octane fumaric acid salt 
Was prepared according to metPiod Afrom 2-«hloroqulnoxaline and pseudo-tropine 
(exD-8-me1liyl-8-azabicyclo[3.2.1]octan-3-ol). Mp 208-21 0'C. 

5 exo-3-(Quinolin-2-yloxy)-8-methyi-8-azabicyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method A from 2-chloroqulnoline and pseudo-tropine 
(exo-8-metliyl-8-azabi<^clo[3.2.1]octan-3-ol). Mp 192.5-195<»C. 

exo-3-(Benzoxazoi-2-yloxy)-8-methyl-8^abicyclo[3^.1]octane fumaric acid salt 
10 Was prepared according to metiiod A from 2-chlorobenzoxazole and pseudo-tropine 
(exo-8-methiyl-8-a2abicydop.2.1]octan-3-ol). Mp Ul-m^C. 

e]ro-3-(6-Chloro-pyridazln-3-yloxy)-8-methyl-8-azabicyclo[3.2.1]octaneftiniaric 
acid salt 

15 Was prepared according to metiiod A from 3,6-dichiloropyridazine and pseudo-tropine 
(exo-8-metliyl-8-azabicyclo[3.2.1]octan-3-ol). Mp 181-183°C. 

«ro-3-(S-Chloro.pyridln-2.yloxy)-8-inethyl-8-azablcyclo[3.2.1]octane fumaric acid 
salt 

20 Was prepared according to method A from 2,5-dichloropyridine and pseudo-tropine 
(exo-8-methyl-8-a2abicyclo[3.2.1]octan-3-ol). Mp 214-21 6°C. 

exo-3-(l8oquinolln-1-yloxy}-8-methyl-8-azabicyclo[3^.1]octane fumaric acid salt 

Was prepared according to method A from 1-chIorofsoquinoline and pseudo-tropine 
25 (exo-8-methyl-8-azabi<^clo[3.2.1]octan-3-oi). Mp 180-1 81. 5*C. 

e)ro-€-(6-Chloropyridin^-yloxy)-8-methyl-8-azablcyclo[3.2.1]octane fumaric add 
salt 

Was prepared according to method A from 2,6-dichloropyridine and pseudo-tropine 
30 (exo-8-methyl-8-azabi<^cio[3.2.1]octan-3-oi). Mp 202-204-C. 

ejro-3-(5-Bromopyridin-2-yloxy)-8-methyl-8<Babicyclo[3^.1]octane fumaric acid 
salt 

Was prepared according to method A from 2,5-dibromopyridine and pseudo-tropine 
35 (exo-8-methyl-8-azabicycio[3.2.1]o<^n-3-ol). Mp 213-21 S'-C. 

ejro-3-(6-Bramopyridin-2-yloxy)-8-methyi-4-azabicyclo[3.2.1]octane fumaric acid 
salt 

Was prepared according to method A from 2.6-dlbromopyridine and pseudo-tropine 
40 (exD-8-methyl-8-azabicyclo[3.2.1]octan-3-ol).Mp 198-200°C. 
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exo-3<5-Bromopyrimldln-2-ylox/)-«-methyl-8-azabicyclo[3^^ 
acid salt 

Was prepared according to method A from 5-bromo-2-chloropyrimidlne and pseudo- 
6 tropine (exo-8-methyl-8-a2abicyclo[3.2.1]octan-3-ol). Mp 198-200X. 

exo^-(Qulnazolin-2-ylo3^)-8-methyl-8-azabicyclo|3.2.1]octan^ acid salt 

Was prepared according to method A from 2-chloroquinazoline and pseudo-troplne 
(©xo-8-methyl-8-azabicyclo[3-2.1]octan-3-ol). Mp 209-21 rC. 

10 

exo-3-(5-Trifiuoromethylpyridin-2-yloxy)-8-methyl-8-azablcyclo[3.2.1]octane 
fumarlc acid salt 

Was prepared according to method A from 2-chloro-6-trlfluoromsthylpyridine and 
pseudo-troplne (exo-8-methyl-8-a2ablcyclo[3.2.1]oclan-3-ol). Mp 190-191.5 **C. 

15 

exo<3-(3,4,5-Tribromothlophen-2-yloxy)-6-methyl-8-azabicydo[3.2.1]octa^^ 
hydrochloric acid salt 

Was prepared according to method A from tetrabromothlophene and pseudo-tropine 
(exo-8-methyI-8-azabicyclo[3.2.1]oclan-3-oI). Mp 223.3-223.9 ^C. 

20 

exo-3-(4-Bromothiophen-2-yio3v)-8-methyi-8-azablcyclop.2.1]octane 
hydrochloric acid salt 

Was prepared from exo-3-(3,4,5-Tribromothiophen-2-yloxy)-8-methyl-8-a2abicycIo 
[3.2.1]octane by stirring with 5 eq of zincpowder in concentrated acetic acid at 75 
25 for 15 h. Workup procedure was performed according to method A. Mp 222.1 ^C. 

enc#o-3K3-Cromo-5-chloro4:hiophen-2-yloxy)4-methyi-«-azabicydo[3.2.1]octa^^ 
fumaric acid salt 

Was prepared according to method A from 3-bromo-2,5-dichlorothiophene and tropine 
30 (enoto-8-methyl-8-azabicyclo[3.2.1]octan-3-ol) Mp 171 -173 ^C. 

encfo-3K4-Bromo-5-chioro4hiophen-2-yio3^)-6-methyi-8-azablcyclo[3.2.1]oc^^ 
fumaric acid salt 

Was prepared according to method A from 3-bromo-2,5-dichlorothiophene and tropine 
35 (enc/o-8-methyI-8-a2abicycIo[3.2.1]octan-3-ol) Mp 136 -139 ^C. 



wo 2004/113334 



PCT/EP2004/051167 



24 

Method B 

entfc>^-(3,4,5-Trichlorothlopen-2-ylo9v)-8-H-8-^azabIc^clo[3.^^ 

A mixture of entfo-3-(3,4,5^trichlorothIophen-2-yloxy)-8-methyl-8- 
5 azabicyclo[3.2.1]octane (0.50 g, 1.53 mmol), 1 -chloroethyl chloroformate (1.27 ml, 
1 1 .5 mmol) and toluene (20 ml) was stirred at reflux for 15 h. Water (10 ml) was added 
and the was stirred at reflux for 3.5 h. The mixture was evaporated. Sodium methoxide 
in methanol (5 ml, 1 M) and silica gei &i (2 g) was added and was followed by 
evaporation. Chromatography, of the crude mixture, on silica gel with 
10 dichloromethane, methanol and cone, ammonia (89:10:1) gave the title compound in 
quantitative yield as free base and oil. 

exo-3-(2,3-Dichlorophenoxy)-8-H-8*azablcyclo[3.2.1]octane 

Was prepared according to method B. Isolated as the free base. Mp 62.3-65.4''C. 

16 

ejro-3-(3,4-Dichlorophenoxy)-8-H-8-azabicyclo[3.2.1]octane hydrochloric acid 
salt 

Was prepared according to method B. Mp 160.1^0. 

20 exo-^K3A5-Trichlorothioph6n-2-ylo3qf)^-H-8-«Eablcyclo[3.2.1]octane 
hydrochloric acid salt 

Was prepared according to method B. Mp 255-266°C- 

exo-3-<3-Chloro^-fIuorophenoxy)-8-H*«-azablcyclo[3.2.1]octa fumaric acid 
25 salt 

Was prepared according to method B. Mp 151-154X- 

exo-3<3-Chloro-phenoxy)-B-H-8-azablcycio[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 195-ig6°C. 

30 

eiro-3-(4-Chloro-3-fluorophenoxy)-8-H-8-azabicyclo[3.2.1]octane 

Was prepared according to method B. Isolated as free base and oil. 

exo-3-(4«hloro-phenoxy)-8-H-8-azabicycio[3.2.1]octane fumaric acid salt 
35 Was prepared according to method B, Mp 188-188.6^0. 

0xa-3<2-Chloro-3-trifluoromethyl-phenoxy)-8-H-8-^abicyclo[3.2.1]octane 
fumaric acid salt 

Was prepared according to method B. Mp 190-193°C. 
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«xO'3-(Fluoren-9-one-2-yloxy)-8--H-8-azabicyclop^.1]octane 

Was prepared according to method B. Isolated as the free base. Mp 242.8 - 256.30C. 

exo-3-(1 ,2-Benzoisothlazol-3-yloiv)-8-H-8<aabicyclo[3 J2.1]octane hydrochloric 
5 acid salt 

Was prepared according to method B from 3-chloro-1 ,2-benzolsothiazole and pseudo- 
troplne (exo-8-mettiyl-8-^azabl(vclo[3.2.1]octan-^l). iVIp 252.6*C. 

e>ro-3-(3^-Dichlorophenytthio)-8-methyl-8-azabicyclo[3.2.1]octanefijmarieacid 
10 salt 

Was prepared according to method B. Mp 194-196°C. 

encro-3-(3,4-0icMorophenoxy)-8-H-8-azabicyclo[3.2.1]octane hydrochloric add 
salt 

15 Was prepared according to method B from. Mp 287°C. 

«xo-3-(4-Chloro-3-trifluoromethylphenoxy)-8-H-8-azabicyclo[3.2.1]octane 
f umaric acid saK . 

Was prepared according to method B. Mp 215-21 T^C. 

20 

eiro-3-(2-Dlbenzofuranyioxy)-8-H-8-azabicyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 217-221 "C. 

exo-3-(1-Naphthyloxy)-8-H-8-azabicyclo[3.2.1]octane fumaric acid salt 

25 Was prepared according to method B. Mp 223-224°C. 

exD^^2^aphthyloxy)-8-H-8-azabieyelo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 202-204X. 

30 ajro-3-(3-Chloro-4-cyanophenoxy)-8-H-8-azableyclo[3.2.1]octane fumaric acid 
salt 

Was prepared according to method B. Mp 1 76.3-1 78.9»C. 

ejro-3-(4-Chloro-^-methylphenoxy)-8-H-8-azabicycloI3.2.1]octane fumaric acid 
35 salt 

Was prepared according to method B. Mp 1 92.5-1 94.5''C. 

exo-3-(4-Chloronaphthalen-1-yloiv)-8-H-8-azabicycio[3.2.1]octane fumaric acid 
salt 

40 Was prepared according to method B. Mp 226-227°C. 
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€iro-3-(Quinolln-2-yloxy)-8-H-8-azabicycIo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 211-213°C- 

exo-3-(5-Chloro-pyridin-2-yl)-8-H-8^abicycio[3.2.1]octane fumaric acid salt 
5 Was prepared according to method B. Mp 196-198**C. 

eiro-3-(4-Methoxyphenoxy)-8-H-8-azablcyclo[3^.1]octane fumaric add salt 
Was prepared according to method B. Mp 137-147**C. 

10 a)ro-3-(isoquinolin-5-yioxy)-8-H-8^abicyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 192-194''C. 

exo-^-(6-BromoHriaphthalen-2-ylo]^)-8-H-8<aabicyclo[3.2.1]oclane hydrochloric 
acid salt 

15 Was prepared according to method B. Isolated as free base. Mp 270-274^C. 

ejro-3K4-Bromo-3-«hIoro-iihenoxy)-8-H-8-azabicycIo[3.2.1]octane fumaric acid 
salt 

Was prepared according to method B. Mp 207-209''C. 

20 

eiro-3-(Quinolin-6^oxy)-8-H-8^azabicyclo[3.2.1]octane fumaric acid salt 

Was prepared according to method B. Mp 237-239''C. 

exo-3-(4-Trifiuorophenoxy)-8-H-8^azabicycIo[3.2.1]octane hydrochloric acid salt 
25 Was prepared according to method B. Mp 178-180''C. 

exo-3.(4-CyanophenQxy)-8-H-8-azablcycio[3.2.1]octane fumaric acid salt 

Was prepared according to method B. Mp 188.9-1 91 .G^'C. 

30 e]ro-3-(Quinolin-8-yloxy)-8-H-8-azablcyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 182-184.5''C. 

ejro-3-(4-Methylphenoxy)-8-H-8<izabicyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 174-1 77*^0. 

35 

exo-3-(6-Chloropyridin-2-yioxy)-8-H-8-azabicycio[3.2.1]octane fumaric acid salt 

Was prepared according to method B from 2,6-dfchloropyridine and pseudo-tropine 
(exo-8-methyl-8-azablcyclo[3-2.11octan-3-ol). Mp 202-204^0. 

40 exo-3-(5-BrDmopyridin-2-yloxy)-8-H-8-azablcycio[3.2.1]octane fumaric acid salt 

Was prepared according to method B. Mp 216-218°C. 
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eyo^-(6-BrDmopyridin-2-yloxy)-8-H-8^azabicyclo[3^.1]oetanefuinaric acid salt 
Was prepared according to method B. Mp 218-220OC. 

5 exo-3-(lsoquInolin-1-yloxy)-8-H-8-azabicycIo[3.2.1]octane fumaric acid salt 
Was prepared according to method B from 1-chtoroisoqulnoline and pseudo-tropine 
(exo-8-niethyl-8-a2abicyclo[3.2.11octan-3-ol). Mp 215-217»C. 

e)ro-3-(3-TrifiuQronnethoxyphenoxy)-8-H-8-azabicyclo[3.2.1]octane 

10 Was prepared according to method B. Isolated as the free base. Mp 1 85.6-1 87''C. 

exo-3-(4-Trifluoromethoxyphenoxy)-8-H-8-azablcyclo[3.2.1]octane 

Was prepared according to method B. Isolated as the free base. Mp. 192.5-1 9400. 

15 exo-3-(6-i\llethoxypyridin-2-yloxy)-8-H-8-azabicyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method B). Mp 200-202°C. 

exo>3-(5-Trlfluoromethylpyrfdin.2-yloxy)-8-H-8-azabicyclD[3.2.1]octane ftimaric 
acid salt 

;m Was prepared according to method B. Mp 1 96.5-1 98.5°C. 

exo-3-(6-Etiioxypyridln^loxy)-8-H-8-azablcyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method B. Mp 1 92.5-1 94,5'C. 

25 ajro-3-(4-Fluoro-34rifiuoronfiethylphenoxy)-8-H-84zablcyclo[3.2.1]ocfane fumaric 
acid salt 

Was prepared according to method B. Mp 182-185°C. 
MatliodC 

30 

exo-3-(2,3-Dichlorophenoxy)-8-metiiyl-8-azabicyclo[3J!.1]octane fumaric acid 
salt 

Diethyiazodicarboxylate (8.36 mi, 53.1 mmol) was added dropwise at room- 
temperature to a mbdure of tropin© (enflfo-8-methyl-8-a2abitycIo[3.2.1]octan-3-oi) (5.0 
35 g, 35.4 mmol), 2.3-dichlorophenol (6.93 g, 42.5 mmol), triphenylphosphine (13.9 g, 
53.1 mmol) and dloxane (55 ml). The mixture was stirred for 40 h at 100°C. Aqueous 
sodium hydroxide (100 mi, 1 M) was added to the mixture. The mixture was extracted 
with dichloromethane (2 x 100 ml). Chromatography on silica gel with methanol, 
dichioromethane and acetone (1:4:1) gave the title compound. Yield 6.22 g, (61%). 
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The corresponding salt was oistained by addition of a dietiiyl ether and methanol 
mixture (9:1) saturated with ftimarlc acid. Mp 171.3-194.7*'C. 

exo-3K3,4-DichlorophenQxy)-8-methyl-8-azablcyclo[3.2.1]oc^ fumaric acid 
5 saK 

Was prepared according to method C. Mp 225.6X. 

ejro-3-(3-Chloro-4-fluorophenoxy)-8-methyi-8-azabicycIo[3^.1]octane 

Was prepared according to method C. isolated as free base and oil. 

10 

exo-3-<4-Chloro-3-fluorophenoxy)-8-methyl-8-azablcyclo[3.2.1]octane 

Was prepared according to method C. Isolated as free base and oil. 

exo-3-(2-Chloro-3-trifIuoroniethyiphenoxy)-8-methyl-8-azablcycIo[3.2.1]octane 

15 Was prepared according to method C. Isolated as free base and oil. 

exo-3-<3-Chloro-phenoxy)-8-methyl-8-azabicyclo[3.2.1]octane oxalic acid salt 

Was prepared according to method C. IVIp 208-209''C. 

20 eiro-3-(4-Chloro-phenoxy)-8-methyl-8-azabicyclo[3.2.1]octane oxalic acid salt 
Was prepared according to method C. Mp 150.5-154-0^0. 

exo-^-(Fluoren-9-one-2-yloxy)-8-nnethyl-8-azabicyclo[3.2.1]octanehydroc^ 
acid salt 

25 Was prepared according to method C. Mp Decomp. 

axo-3-(3^DichIorophenyHlilo)-«-nnethyl-8-aablcyclo[3.2.^ fumaric acid 

salt 

Was prepared according to method C from 3,4-dichlorothlophenoL Mp 179-181^0. 

30 

airo-3-(1-Naphthyloxy)-8-methyl-8-azablcycio[3.2.1]octane 

Was prepared according to method C. Isolated as free base. Mp 72-74<'C. 

eiro-^-(2<44aphthyloxy}^-methyl-8--azabicyclo[3.2.1]octane 
35 Was prepared according to method C. Isolated as free base. Mp 83-86''C. 

exo-3-(4-Chloro-3-trlfiuoromethyIphenoxy)-8-methyl-8-azabicyclo[3.2.1]octane 
fumaric acid salt 

Was prepared according to method C. Mp 1 72.3-1 74.2°C. 

40 
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exD-3-(3-Cliloro-4-cyanophenoxy)-8-methyl-8-azabicyclo[3.2.1 Joctane fumaric 
acid salt 

Was prepared acoording to method C. Mp 191.7-ig4.3°C. 

5 exo-3-(2-Dibenzofuranyloxy)-8-methyl-8-azabicyclot;3.2.1]octane fumaric acid 
salt 

Was prepared according to method C. Mp 199.9-202.0*'C. 

exo-3K4-Chloronaphthalen-1-yloxy)-8-metliyl-8-azablcyclo[3.2.1]octane fumaric 
10 acid salt 

Was prepared according to method C. Mp 1 98-1 99°C. 

exo^<4-Chloro-3-nrietliylpheno]^)-8Hmethyi4-azabicyclo[3.2.1]octanefiuniaric 
acid salt 

15 Was prepared according to method C. Mp 230-232°C. 

e>ro-3-(4-Methoxyphenoxy)-8-metiiyl-8-azablcyclo[3^1]octane fumaric acid salt 
Was prepared according to method C. Mp 1 64.5-1 66.5°C. 

20 exo-3-(7-MethQxynaphthaIen-2<yloxy)-8-methyl-8-azabicyclo[3.2.1]octane fumaric 
acid salt 

Was prepared according to method C. Mp 143-145*'C. 

exo-3-(6-Methoxynaphthaien-2-yloxy)-8-methyl-8-azabicyclo[3.2.1]octane fumaric 
25 acid salt 

Was prepared according to method C. Mp 78.5-81 .5°C. 

eiro-3-(4-Bromo-3-cfiloro-plienoxy)-8-methyl-8-azabicyclo[3.2.1]oetane fumaric 
acid saK 

30 Was prepared according to method C. Mp 218-220°C. 

e]ro-3-(lsoquinolln-5-ylH-mstiiyi-8-azabicyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method C. Mp 193-196''C. 

35 eiro-3-(6-Bromo-naphtiialen-2-yloxy)^-metliyl-8-azabicyclo[3.2.1]octane fumaric 
acid salt 

Was prepared acoording to method C. Mp 227-229°C. 

ejro-3-(3-Methoxyphenoxy)-8-methyl-8-azabicyclo[3.2.1]octane fumaric acid salt 
40 Was prepared according to method C.Mp144-147°C. 
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exo-3<4-Cyanophenoxy)-8Hmthyl4-dzabicyclo[3.2.1]octan8 fumaric acid salt 
Was prepared according to method C. Mp 177,9-1 81. 9**C. 

eiro-3-(Qulnolin-6-yloxy}-8-inethyl-8-azabicycIo[3.2.1]octane fumaric acid salt 
6 Was prepared according to method C. Mp 221-223*'C. 

€uro-^<1,2,3.4-TetrahydronaphthaIen-8-yl03v)-«-methyl-8-azabicyclo[3.2.1]ocb^ 
fumaric acid salt 

Was prepared according to method C. Mp 1 65.9-1 67.2**C. 

10 

eiro-3-(4-TrifluoromethyIphenoxy)-8-methyl-«<aabicyclo[3.2.1]octane fumaric 
acid salt 

Was prepared according to method C. Mp 184.1-186.5''C. 

15 eiro-3-(4-Metiiylphenoxy)-8-methyl-8^azabicycio[3.2.1]octane fumaric acid salt 
Was prepared according to method C. Mp 1 78-1 81**C. 

exo-3-(8-Quinol!nyl)-8-methyl-8-azabicyclo[3.2.1]octene fumaric acid saltWas 
prepared according to method C. Mp 158-160°C. 

20 

exo-3-(5-lndanyioxy)-8-methyi-8^azablcyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method C. Mp 1 84.7-1 85.9<'C. 

exo^K4-Methoxynaphthaien-1-yloxy)-8-methyl-8--azabicyclo[3.2.1]octanefu^^^ 
25 acid salt 

Was prepared according to method C. Mp 185-188''C. 

exo-3-(lndol-5-yloxy)-8-methyl-8-azabicycio[3.2.1]octane fumaric acid salt 
Was prepared according to method C. Mp 1 76.3-1 78.3°C. 

30 

exo-3-(3-Trifluoromethoxyphenoxy)4-methyi-8-azabicyclo[3.2.1]octane 
Was prepared according to method C. isolated as the free base. Oil. 

airo-3-(4-TrffIuorDmethoxyphenoxy)-8-methyl-8<UEabicyclo[3.2.1]octane 
35 Was prepared according to method C. isolated as the free base. Oil. 

eiro-3-(4-Fluoro-3-trifluoromethylplienoxy)-8-methyl-8-*azabicycio[3.2.1]octane 
fumaric acid salt 

Was prepared according to method C. Mp 167-169^0. 
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Method D 

endo-dK3>4-Dichlorophenoxy)-«-methyi-8-azabicyclo[3.2.1]ocfan fumaric acid 
salt 

5 A mixture of e/7cfo-3-chIoro-8-methyl-8-a2abicyclo[3.2.1]octan (3.9, 24 mmol), 
(prepared from exo-8-methyl-8-azabicyclo[3.2.1]octan-3-ol and thionylchloride at 
reflux for 3 h), 3,4-dichlorophenol (5.9 g, 36 mmol), sodium hydride 60% (1.2 g, 36 
mmol) and ethanol (30 ml) was stirred at reflux for 15 h. Aqueous hydrochloric acid 
(50 ml, 4 M) was added to the mixture. The ethanol was evaporated The mixture was 

10 washed with diethyl other (3 x 50 ml). Aqueous sodium hydroxide (50 ml, 4 M) was 
added. The mixture was extracted with diethylether (3 x 50 ml). Chromatography, of 
the crude mixture, on silica gel with dichloromethane, methanol and cone, ammonia 
(89:10:1) gave the title compound. The corresponding salt was obtained by addition of 
a diethyl ether and methanol mixture (9:1 ) saturated with fumaric acid. Yield 0.90 g 

15 (9%). Mp 198.0-207.7'^a 

Method E 

e)ro-3-(3,4-Dichlorophenoxy)-8-(2-hydroxyethyl)-8-azabicyclo[3.2.1]octane 
20 A mixture of exo-3-(3,4-Dichiorophenoxy)-8-H-8-azabicyclo[3.2.1]octane (2.2 g, 8.1 
mmol), 2-bromoethanol (0.6 ml, 8.9 mmol), potassium carbonate (1.1 g, 8.1 mmol) and 
ethanol (20 ml) was stirred at reflux for 15 h. Aqueous sodium hydroxide (50 ml, 4 M) 
was added. The mixture was extracted with dichloromethane (3 x 50 ml). Chromatog- 
raphy, of the crude mixture, on silica gel with dichloromethane, methanol and cone. 
25 ammonia (89:10:1) gave the title compound as free base and oil. Yield 0.40 g (16%). 

exo-3-(3,4-Dichlorophenoxy)-8-(cyanomethyl)4-azabicyclo[3.2.1]octane fumaric 
acid salt 

Was prepared according to method E. Mp 79-82X. 

30 

exo-3-(3^-DlchlorDphenoxy)-8-(cyclopropylmethyl)4-^abicyclo[3.2.1]ort^ 
fumaric acid salt 

Was prepared according to method E. Mp 187-189.5*'C. 

36 eiro-3-(3,4-Dichlorophenaxy)-8-(allyl)-8-azablcyclo[3.2.1]octane fumaric acid salt 
Was prepared according to method E. 202-206*'C. 
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ejro-3-(3,4-Dichlorophenoxy)-8-(methoxyethyi)-8-azabicycIo[3^.1]octane fumaric 
acid salt 

Was prepared according to method E. Mp 177.8-179.5 X. 
5 Method F 

«xo-3-(6-Methoxypyridin-2-yloxy)<8-nfiethyl-8-azabicycio[3.2.1]octane fumaric 
acid sait 

A mixture of exo-3-(6-Ciiioropyrldin-2-yloxy)-8-methyl-8-azabi<^clo[3.2.1]octane (6.5 
10 g, 25.8 mmoi), sodium mettioxide (6.5 g, 0.12 moi) and KMP (30 ml) was stirred at 
130°C for 15 ii. Water (300 ml) was added. The mixture was extracted vwth di- 
etliylether (3 x 150 ml). The corresponding salt was obtained by addition of a diethyl 
ether and methanol mixture (9:1 ) saturated with fumaric acid. Yield 3.0 g (32%). Mp 
176-177.5-C. 

15 

exo-3-(6-Ethoxypyridln-2-yloxy)-8-methyf-8-azabicycio[3^.1]octane fumaric acid 
salfWas prepared according to method F, Mp 177-179'C. 

ejro-3-(6-hydroxy-pyridln-2-yioi^)-8-methyl-8-azabicyclo[3.2.1]octane fumaric 
20 acid salt 

Was prepared firom exD-3-(6-(cis-methylvinyloxy)-pyridin-2-yloxy)-8-methyl-8- 
azabicyc!o[3.2.1]octane by stirring it with concentrated hydrochloric add at reflux for 
0.5 h. Workup was performed according to method F. Mp 196.5-200°C. 

25 MetliodG 

exo-3-(6-Cyano-napiithalen-2^lo]v)-8-metliyl-8-azabicyclo[3.2.1]octane fumaric 
acid salt 

A mixture of exo-3-(6-bromo-naphth-2-yIoxy)-8-methyl-8-azablQ'cio[3.2.1]octane (2.6 
30 g, 7.5 mmol), 2n(CN)2 (2.2 g, 18 mmol), palladacycie (50 mg) and dioxane (30 ml) 
was stin-ed at reflux for 70 h. Aqueous sodium hydroxide (50 ml, 1 IVl) was added to 
the mixture. The mixture was extracted with dichloromethane (2 x 50 ml). 
Chromatography on silica gel with methanol, dichloromethane and aqueous ammonia 
(1:9:1%) gave the title compound. Yield 2.06 g, (94%). The conesponding salt was 
35 obtained by addition of a diethyl ether and methanol mixture (9:1) saturated with 
fomaric acid. Mp 230-232*'C. 
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Method H 

exoK3,4-Dichloro-pheny0^8-methyl-«-aza-bicycio[3J2.1]oc^ fumaric 
acid salt 

5 A mixture of 3,4-dtehloroformanllide (0.6 g, 3.17 mmol), tropine methanesulfonate 
toluenesulfonic acid salt (1.24 g, 3.17 mmol) [S Archer et al. JACS 80, 4677-4691 
(1 958], sodium hydride (0.1 7 g. 6.97 mmol) and DMF (6 ml) was prepared at 0 °C. The 
mixture was stirred for 15 h at room temperature. Aqueous sodium hydroxide (5 ml, 1 
M) was added to the mixture. The mixture was extracted with dichloromethane (2x5 
10 ml). Chromatography on silica gel with methanol, dichloromethane and aqueous am- 
monia (10: 89: 1) gave the title compound. The corresponding salt was obtained by 
addition of a diethyl ether and methanol mixture (9:1) saturated with fumaric acid. 
Yield 23 mg, (2%). Mp 193.5-202.0^0. 

16 entfcK3,4-Dichloro-phenyQ-(8-methyl-«-aza4)icycio[3.2.1]oct-3-yl)-fo 
fumaric acid salt 

Was isolated from the reaction mixture above according to method i. Yield 32 mg, 
(3%). Mp 206.3°C. 

20 exoK3,4-Dichioro-phenyl)K8-methyl-8-aza-bicycIo[3.2.1]oct-^-yl).fomiy^ 
funnaric acid salt 

Was prepared by formylatlon with concentrated fomilc acid from exo-(3,4-Dichloro- 
phenyl)-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-amine. Workup was peri'ormed ac- 
cording to method I. Mp 150.5-153-0*^0. 

25 



